Angiotensin-converting enzyme inhibitors (ACEI) are commonly prescribed drugs for blood pressure (BP) control and renal protection. The use of ACEI is not associated with an increased risk of acute pancreatitis and ACEI-induced angioedema is rare. A 36-year-old woman presented with vomiting, headache, and aphasia. Her BP was 220/100 mm Hg. urine analysis revealed proteinuria (2+), hematuria (3+). Serum creatinine level was at 1125 μmol/L. She had anemia with 6.1 g/dL of hemoglobin and thrombocytopenia (61,000/mm 3 ). Renal histology revealed lesions of thrombotic microangiopathy. The diagnosis of atypical hemolytic uremic syndrome was made by the complement factor I deficiency. Plasma exchanges could not be done. She was placed on peritoneal dialysis for renal insufficiency. We introduced an ACE (captopril) for the treatment of high BP. Twelve-hours after taking the first dose, she experienced severe epigastric pain and two episodes of vomiting. Serum lipase was 560 IU/L, and abdominal computed tomography showed Stage B pancreatitis. Twenty-four hours later, the patient developed marked edema of the neck region without dyspnea or dysphonia. Cervical ultrasound revealed the infiltration of the subcutaneous tissues. Captopril was stopped with the progressive disappearance of the edema. Serum lipase was 350 IU/L and then normalized at the end of the 4 th day. Clinicians should be careful about widely used drugs and their side effects. ACEI can cause potentially life-threatening complications such as angioedema and acute pancreatitis. Possibly, there could be a common mechanism for the onset of pancreatitis and angioedema under ACEI.
Introduction
Angiotensin-converting enzyme inhibitors (ACEI) are used worldwide and are a real advancement for the treatment of systemic hypertension and/or cardiac failure.
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Visceral angioedema induced by ACEI is a rare, but well-established entity, described in some publications. 1, 2 The reported incidence of ACEI-induced angioedema ranges from 0.1% to 0.7% of all patients taking ACEI and accounts for up to 30% of all visits to the emergency department for angioedema. 3 Angioedema is a localized swelling of deep dermis, subcutaneous, or submucosal tissue caused by the vascular extravasation of fluid into the interstitium. It may occur months or even years after the start of ACEI treatment. 4 Pancreatitis has already been described in association with ACEl, but it is even more uncommon than angioedema. Approximately 2% of pancreatitis in adults is drug-induced, but the use of ACEI is not associated with an increased risk of acute pancreatitis. 5 The action of angiotensin II is mediated through the interaction with two pharmacologically defined receptor subtypes, namely type 1 (AT1) and type 2 (AT2) that are distributed in numerous target tissues and organs. 6 The expression of renin-angiotensin system (RAS) components occurs in multiple tissues/ organs. 7 This tissue RAS is involved in the regulation of respective tissue/organ functions.
The physiopathological mechanism may be related to effects on the kininogen-kinin (bradykinin) system since the breakdown of bradykinin is prevented by ACE inhibitors. A local accumulation of bradykinin may lead to both angioedema and acute pancreatitis. We report a patient who experienced ACEIinduced angioedema and acute pancreatitis. The patient had a favorable outcome.
Case Report
Informed consent was obtained from the patient before presenting the report. A 36-year-old woman presented to our department with vomiting, headache associated with paresthesia of the upper right limb and aphasia. Her medical history included galactorrhea for one year. Results of a physical examination revealed a patient with mucocutaneous pallor and oliguria. Her blood pressure (BP) was 220/100 mm Hg and urine analysis revealed proteinuria (2+), hematuria (3+). Her serum creatinine level was 1125 μmol/L. She had anemia with 6.1 g/dL of hemoglobin, thrombocytopenia at 61,000/mm 3 , and lactate dehydrogenase at 3154 IU/L. Renal ultrasound showed two normal-sized kidneys, with regular contours but with poor corticomedullary differentiation. The cerebral scan was normal. Renal histology revealed lesions of thrombotic microangiopathy ( Figure 1 ). We initiated the etiological assessment of hemolytic uremic syndrome (HUS) and measurement of serum complement components showed normal serum levels of C3, C4 and factor H but factor I deficiency ( Table 1 ). The diagnosis of atypical HUS was made by the complement factor I deficiency: Plasma exchanges unfortunately could not be made. Eculizumab has not been introduced because of its unavailability in Tunisia. She was placed on peritoneal dialysis for renal insufficiency. The initial treatment of high BP was with nicardipin, methyldopa, and furosemide and subsequently we introduced an ACEI (captopril). Twelve hours after taking the first dose, she experienced severe epigastric pain with cramps. She had two episodes of vomiting and was unable to eat. The patient denied shortness of breath, wheezing, or rash. Significant physical findings included only moderate epigastric tenderness. The patient had an initial heart rate of 88 beats/min, a respiratory rate of 18 breaths/min with an SPO 2 of 99% on room air, an oral temperature of 37°C, and a BP of 143/85 mm Hg. The serum lipase was 560 IU/L. Abdominal computed tomography showed a mildly edematous, inflamed pancreas reported as stage B pancreatitis.
Twenty-four hours later, the patient developed marked edema of the neck region without dyspnea or dysphonia. Cervical ultrasound revealed infiltration of the subcutaneous tissues. ACEI-induced angioedema was suspected. Captopril was stopped with progressive disappearance of the edema. Serum lipase came down to 350 and then normalized at the end of the 4 th day.
Discussion
ACEI are one of the most prescribed medications worldwide. 8 Angioedema is a wellrecognized adverse effect of this class of medications, with a reported incidence of ACEI-induced angioedema ranging from 0.1% to 1.0%. 9 ACEI angioedema is a class effect and is not dose-dependent, and thus, symptoms can occur any time from a few hours up to 10 years after the initial dose. [10] [11] [12] It occurs more commonly in African-American patients and tends to be particularly severe in elderly African-American women. 13 African Americans have a 4.5-fold higher rate of ACEI angioedema as compared to Caucasians. 14 The pathophysiology of ACEI angioedema remains controversial. The mechanism is thought to be related to its effect on the kallikrein-kinin system. Kallikrein is a protease that converts high-molecular-weight kininogens into kinins, primarily bradykinin. ACEI prevent the breakdown of bradykinin. Decreased degradation of bradykinin, a potent vasodilator that increases vascular permeability, is thought to be the main cause of ACEI-associated angioedema. 9, 15 ACEI have been associated with pancreatitis. The presence of a local RAS in the pancreas, which play a role in the regulation of pancreatic microcirculation, affect islet hormonal secretion. 16 The mechanism of ACEI to cause acute pancreatitis is also caused by angioedema in the pancreatic ducts due to bradykinins. 17 Pancreas contains a local RAS that is involved in the physiological regulation of digestive enzyme secretion and appears to be upregulated during pancreatic inflammation. 18, 19 Pancreatic RAS was subject to regulation by chronic hypoxia and by acute pancreatitis. 20, 21 Furthermore, ACEI may alter the Kallicreinkinin system and the accumulation of Kallicrein appears to be an important trigger of pancreatic inflammation during treatment with ACEI. 22 The trigger of pancreatic damage induced by ACEI is attributed to hypersensitivity or a metabolic idiosyncratic reaction in almost all cases. 23 Our patient had no fever, rash, or eosinophilia. We found no alternative pancreatic causes for our patient, such as biliary stones or sludge, alcohol use, hypertriglyceridemia, hypercalcemia, or active viral infection, to explain the onset of acute pancreatitis in this case. Treatment must be stopped immediately when medication is suspected to cause these adverse events and to avoid any rechallenge because of the high risk of inducing a lifethreatening situation. 24 Institution of supportive measures such as airway management, fluids, and vital sign monitoring is very important. This is not an immunoglobulin E-mediated allergic reaction. Conventional treatment with regimens used to control allergic angioedema: epinephrine, corticosteroids, or antihistamines will not reverse the pathology. 25 There are no agents approved by the Food and Drug Administration to target ACEI angioedema and to prevent intubation. C1 inhibitors are approved for hereditary angioedema but may show promise in alleviating inflammation associated with ACEI angioedema. 26 Reduced C1 inhibitor activity is correlated with increased bradykinin levels secondary to activation of the kallikrein-kinin system in patients with hereditary angioedema. 27 According to the 2013 French guidelines for treating ACEI angioedema, the use of specific bradykinin antagonists or C1 inhibitors is justified. 28 Some authors reported the successful use of C1 inhibitor therapy to alleviate asphyxia from ACEI angioedema when bradykinin antagonists were not available. 29 Airway protection is essential in ACEI angioedema, and because of their ability to control serum concentration of bradykinin, C1 inhibitors have been shown to be effective in preventing airway compromise in these patients. 30, 31 The guidelines suggest an intravenous dose of C1 inhibitor 20 IU/kg to be an effective treatment strategy. However, the overall cost of C1 inhibitors is high. Of the novel agents conventionally used for hereditary angioedema, icatibant (Selective Bradykinin B2 Receptor Antagonists) has the highest level of evidence and has been reported to be successful in limiting the progression of angioedema. 32, 33 
Conclusion
High incidence of serious ACEI angioedema appears largely unappreciated and under reported and requires further investigation. Some ACEI, alone or in combination with hydrochlorothiazide, can cause potentially lifethreatening complications such as angioneurotic edema and acute pancreatitis, not only at the beginning of treatment but also after long-term therapy. The diagnosis is often challenging and time consuming, requiring careful evaluation of the patient's medication and their side effects. We must stop treatment immediately when medication is suspected to cause these adverse events. Medication recently developed, icatibant, a selective and specific antagonist of bradykinin B2 receptors, has been used to treat ACEI angioedema with some success.
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